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CLAIMS 

A fusxbn protein comprising a heat shock protein fused 
to a siiagle epitope-containing segment, the epitope- 
containing segment comprising two or more identical 
self -epitopes . 

The fusion protein of Claim 1 wherein the heat shock 
protein is uiyiquitin and the fusion protein is a 
ubiquitin fusiion protein. 

The ubiquitin fuWon protein of Claim 2 wherein the 
epitope-containina segment is fused to ubiquitin at a 
fusion site selected from the group consisting of the 
N- terminus, the C- terminus and an internal fusion site. 

The ubiquitin fusion protein of Claim 2 wherein the N- 
terminal residue of ubiquitin is a residue other than 
methionine, and the N-qerminal residue other than 
methionine is fused to nhe C-terminal residue of a 
second, unmodified ubiquitin protein. 

The ubiquitin fusion proteVn of Claim 2 wherein the N- 
terminal residue of ubiquimn is a residue other than 
methionine, and the N- terminal residue other than 
methionine is fused to the cVterminal residue of a C- 
terminal ubiquitin subdomain competent to specify 
cleavage by a ubiquitin-specinic protease between the 
C-terminal residue of the C-terminal ubiquitin 
subdomain and the N- terminal residue other than 
methionine . \ 

The ubiquitin fusion protein of Claim 5 wherein at 
least one epitope-containing segment is positioned 
between the C-terminal residue of \the C-terminal 
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ubiquitii^subdomain and the N-terminal residue other 
than methiCDnine, and the C- terminus of the C-terminal 
subdomain is modified to inhibit cleavage by a 
ubiquitin-specif ic protease. 

The ubiquitin\ fusion protein of Claim 2 which is post- 
translationally modified by the addition of fatty acids 
to enhance immunogenic ity. 

The ubiquitin fusion protein of Claim 2 wherein the 
epitope-containing segment contains from about 2 to 
about 30 self -epitbpes . 

The ubiquitin fusion protein of Claim 2 wherein the 
identical self -epitobes are B-cell epitopes. 

The ubiquitin fusion protein of Claim 2 wherein the 
identical self -epitopes are T-cell epitopes. 

The ubiquitin fusion prAtein of Claim 2 wherein the 
identical self -epitopes are structural mimics of 
biomolecules . \ 

The ubiquitin fusion protein of Claim 2 wherein the 
identical self -epitopes represent epitopes from the 
proteins selected from the group consisting of 
gonadotropin releasing hormone, tumor necrosis factor, 
immunoglobulins, chorionic gonadotrophin, inhibin, 
growth hormones and sperm protieins. 

The ubiquitin fusion protein ofi Claim 2 wherein the 
identical self -epitopes are gonadotropin releasing 
hormone epitopes. \ 
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14. The ubiquitin fusion protein of Claim 13 wherein the 
epitope -conhsaining segment is comprised of amino acids 
QHWSYGLRPGQHWSYGLRPG (SEQ ID NO: 26), and is inserted 
between positiWi 35 and 36 of ubiquitin. 

15. The ubiquitin fusion protein of Claim 13 wherein the 
epitope-containing^ segment is comprised of amino acids 
QHWSYGLRPGQHWSYGLRPGQHWSYGLRPGQHWSYGLRPGC (SEQ ID NO: 
34) and is fused viA its N- terminal amino acid to the 
C-terminal residue ofVubiquitin, the ubiquitin fusion 
protein being cleavablcB by a ubiquitin specific 
protease. \ 

16. The ubiquitin fusion protein of Claim 15 which is 
further conjugated to an immunogenic carrier protein. 

17. The ubiquitin fusion protein\of Claim 2 wherein the 
internal fusion sites comprisies a region of ubiquitin 
linking two domains of secondly structure, the two 
domains of secondary structure ^^eing selected from the 
group consisting of )3- strand ana a-helix, 

18. The ubiquitin fusion protein of Claim 2 wherein the 
epitope-containing segment is fusea to the C-terminus 
of ubiquitin and the C-terminus of Vit>i^itin is 
modified to inhibit cleavage of the \ubiquitin fusion 
protein by a ubiquitin-specif ic protease. 

19. The ubiquitin fusion protein of Claim \l8 wherein the C- 
terminus of ubiquitin is modified at amino acid 76. 

20. The ubiquitin fusion protein of Claim l\ wherein the 
modification at amino acid 76 of ubiquitUn is a 
substitution of an amino acid selected from the group 



consisting of alanine, valine, and cysteine for the 
wild- type grlycine amino acid residue. 

The ubiquitin fusion protein of Claim 20 wherein the 
substituted aVnino acid is valine,. 

The ubiquitin fusion protein of Claim 21 wherein the 
epitope -containing segment comprises the amino acids 
sequence QHWSYgWpGQHWSYGLRPGQHWSYGLRPGQHWSYGLRPG (SEQ 
ID NO: 35) . \ 

The ubiquitin fusion protein of Claim 22 which is 
further conjugated\ to an immunogenic carrier protein. 

A fusion protein comprising a heat shock protein fused 
to two or more non- contiguous epitope-containing 
segments, each epitope-containing segment comprising 
one or more identical \or non-identical self -epitopes . 

The fusion protein of Claim 24 wherein the heat shock 
protein is ubiquitin anm the fusion protein is a 
ubiquitin fusion protein, \ 

The ubiquitin fusion -protein of Claim 25 wherein the 
non- contiguous epitope -conuaining segments are fused to 
ubiquitin at fusion sites selected from the group 
consisting of the N-terminus\ the C-terminus and 
internal fusion sites. \ 

The ubiquitin fusion protein af Claim 25 wherein the N- 
terminal residue of ubiquitin is a residue other than 
methionine, and the N- terminal residue other than 
methionine is fused to the C-teAminal residue of a 
second, unmodified ubiquitin protein. 
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28. The ubiqui^in fusion protein of Claim 25 wherein the N- 
terminal residue of ubiquitin is a residue other than 
methionine, nnd the N- terminal residue other than 
methionine iA fused to the C-terminal residue of a C- 
terminal ubiquitin subdomain competent to specify 
cleavage by a Abiquitin-specif ic protease between the 
C-terminal residue of the C-terminal ubiquitin 
subdomain and tn^ N-terminal residue other than 
methionine . 



Ms 



29. The ubiquitin fusion protein of Claim 28 wherein at 
least one epitope-c®ntaining segment is positioned 
between the C-terminal residue of the C-terminal 
ubiquitin subdomain and the N-terminal residue other 
than methionine, and ^he C-terminus of the C-terminal 
subdomain is modified to inhibit cleavage by a 
ubiquitin-specif ic proaease. 

30, The ubiquitin fusion proVein of Claim 25 which is post- 
translationally modified py the addition of fatty acids 
to enhance immunogenicity j 



31. The ubiquitin fusion proteiVi of Claim 25 wherein the 
epitope-containing segments \contain from about 1 to 
about 3 0 self -epitopes . 

32. The ubiquitin fusion protein ^f Claim 25 wherein one 
epitope - containing segment contains at least one 
epitope which is a B-cell epitope and one epitope which 
is a T-cell epitope. 



33. The ubiquitin fusion protein of\ciaim 25 wherein one 
epitope-containing segment contau.ns at least two 
epitopes which are B-cell epitopes. 



The ubigimtin fusion protein of Claim 25 wherein one 
epitopeVcontaining segment contains at least two 
epitopes^ which are T-cell epitopes. 



The ubiquitin fusion protein of Claim 25 wherein one or 
more self -epi\topes contained within the epitope- 
containing segments are structural mimics of 
biomolecules , 

The ubiquitin fusion protein of Claim 26 wherein one or 
more self -epitopes contained within the epitope- 
containing segments represent self -epitopes from the 
group of proteins selected from the group consisting of 
gonadotropin releasing hormone, tumor necrosis factor, 
immunoglobulins, chorionic gonadotrophin, inhibin, 
growth hormones and sperm proteins. 

The ubiquitin fusion orotein of Claim 36 wherein one or 
more self -epitopes contained within the epitope- 
containing segments represent epitopes from 
gonadotropin releasing hormone. 

The ubiquitin fusion protein of Claim 37 wherein there 
are two epitope-containing segments, each comprising 
two identical self -epitopes 

The ubiquitin fusion proteiA of Claim 38 wherein the 
first self -epitope-containing segment is fused to the 
C-terminal residue of ubiquiuin via its N-terminal 
residue, and the second self -epitope-containing segment 
is fused at an internal fusion site which comprises 
regions of ubiquitin linking two domains of secondary 
structure selected from the grqup consisting of /S- 
strand and of-helix. 



The ubiguitin fusion protein of Claim 3 9 wherein the 
second epitope -containing segment is located between 
position 35s^and 36 of ubiquitin. 

The ubiquitinX fusion protein of Claim 4 0 wherein the 
epitope-containing segments comprise the amino acid 
sequence QHWSYGBRPGQHWSYGLRPG (SEQ ID NO: 26) . 

The ubiquitin fusron protein of Claim 41 wherein the N- 
terminus of the N-tierminal epitope-containing segment 
is further fused the\c- terminal residue of a second 
ubiquitin protein, tnk ubiquitin fusion protein being 
cleavable from the firW ubiquitin protein by a 
ubiquitin specific protease. 

The ubiquitin fusion protein of Claim 2 6 wherein the 
internal fusion sites comprise regions of ubiquitin 
linking two domains of secondary structure, the two 
domains of secondary structure being selected from the 
group consisting of j3- strand and a-helix. 

The ubiquitin fusion protein oA Claim 43 wherein the 
internal fusion site is between Vesidue 35 and 36 of 
ubiquitin. \ 

The ubiquitin fusion protein of Claim 46 wherein one 
epitope-containing segment comprises a single B-cell 
epitope or a plurality of identical \or non-identical B- 
cell epitopes and a second epitope-containing segment 
comprises a single T-cell epitope or\a plurality of 
identical or non-identical T-cell epitopes. 

The ubiquitin fusion protein of Claim 26 wherein at 
least one epitope-containing segment is fused to the C- 
term.inus of ubiquitin and the C-terminute of ubiquitin 
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is modified to inhibit cleavage of the ubiquitin fusion 
protein by\^ ubiquitin-specif ic protease. 

47. The ubiquitinX fusion protein of Claim 46 wherein the C- 
terminus of ub\quitin is modified at amino acid 76, 

48. The ubiquitin fusion protein of Claim 47 wherein the 
modification at amino acid 76 of ubiquitin is a 
substitution of anXamino acid selected from the group 
consisting of alanine, valine, and cysteine for the 
wild-type glycine amVno acid residue, 

49. A fusion protein comprising a heat shock protein fused 
to a single epitope-comtaining segment comprising two 
or more identical or noVi- identical self -epitopes, the 
epitope-containing segments being fused to the heat 
shock protein at fusion sites selected from the group 
consisting of the N-termi\ius and an internal fusion 
site . 

50. The fusion protein of Claim\49 wherein the heat shock 
protein is ubiquitin and the\ fusion protein is a 
ubiquitin fusion protein. 

51. The ubiquitin fusion protein qf Claim 50 wherein the 
single epitope-containing segmfent contains from about 2 
to about 30 identical or non-iqentical self -epitopes . 



52. The ubiquitin fusion protein of 1 Claim 50 wherein the N- 
terminal residue of ubiquitin ik a residue other than 
methionine, and the N- terminal :iesidue other than 
methionine is fused to the C-ter^ninal residue of a 
second, unmodified ubiquitin protein. 
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The ubiquirbin fusion protein of Claim 50 wherein the N- 
terminal re^srdue of ubiquitin is a residue other than 
methionine, aiid the N- terminal residue other than 
methionine is fiised to the C-terminal residue of a C- 
terminal ubiquimn subdomain competent to specify 
cleavage by a ubAquitin-specif ic protease between the 
C-terminal residue of the C-terminal ubiquitin 
subdomain and the IJ- terminal residue other than 
methionine. \ 

The ubiquitin fusion protein of Claim 53 wherein at 
least one epitope-connaining segment is positioned 
between the C-terminal\ residue of the C-terminal 
ubiquitin subdomain and\ the N- terminal residue other 
than methionine, and the C- terminus of the C-terminal 
subdomain is modified to\inhibit cleavage by a 
ubiquitin-specif ic protease. 

The ubiquitin fusion protein of Claim 50 which is post- 
translationally modified by\the addition of fatty acids 
to enhance immunogenicity . \ 

The ubiquitin fusion protein of Claim 50 wherein the 
epitope-containing segment contains at least one B-cell 
and one T-cell epitope. \ 

The ubiquitin fusion protein of \ Claim 50 wherein the 
epitope-containing segment contains at least two B-cell 
epitopes. 1 

The ubiquitin fusion protein of Claim 50 wherein the 
epitope-containing segment contains at least two T-cell 
epitopes . I 



# 
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59. The Libiquitin fusion protein of Claim 50 wherein the 
epitope-containing segment contains self -epitopes which 
are structural mimics of biomolecules . 

60. The ubiquitin fusion protein of Claim 50 wherein the 
epitope-ctontaining segment contains at least one self- 
epitope from proteins selected from the group 
consisting ©f gonadotrophin releasing hormone, tumor 
necrosis facVor, immunoglobulins, proteins, chorionic 
gonadotrophin\ inhibin, growth hormones and sperm 
proteins . 



61. The ubiquitin fusion protein of Claim 50 wherein the 

epitope -containingr segment contains self -epitopes from 
gonadotropin releasing hormone. 



hi 



62. The ubiquitin fusionV protein of Claim 50 wherein the 
internal fusion site ^comprises a region of ubiquitin 
linking two regions oii secondary structure selected 
from the group consisting of jS-strand and of-helix. 

63, The ubiquitin fusion proVein of Claim 50 wherein the 
epitope-containing segment contains a single B-cell 
epitope or a plurality ofXidentiqal or non-identical B- 
cell epitopes and a second\ epitope-containing segment 
comprises a single T-cell epitope or a plurality of 
identical or non-identical i-cell epitopes. 



64. A fusion protein comprising d heat shock protein fused 
to a single epitope-containing segment comprising one 
or more identical or non-identvLcal self -epitopes , the 
epitope-containing segment being fused to the heat 
shock protein at the N-terminus\ of the heat shock 
protein. 
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65. Thfe fusion protein of Claim 64 wherein the heat shock 
protein is ubiquitin and the fusion protein is a 
ubiq\iitin fusion protein. 

66. The ubVquitin fusion protein of Claim 65 wherein the 
epitopeV containing segment contains from about 1 to 
about 3o\ self -epitopes. 

67. The ubiqui\tin fusion protein of Claim 65 wherein the N- 
terminal rasidue of ubiquitin is a residue other than 
methionine, \and the N-terminal residue other than 
methionine is fused to the C-terminal residue of a 
second, unmodified ubiquitin protein. 



68. The ubiquitin msion protein of Claim 65 wherein the N- 
terminal residua of ubiquitin is a residue other than 
methionine, and \he N-terminal residue other than 
methionine is fused to the C-terminal residue of a C- 
terminal ubiquitio subdomain competent to specify 
cleavage by a ubiquitin-specif ic protease between the 
C-terminal residue ©f the C-terminal ubiquitin 
subdomain and the N-Verminal residue other than 
methionine . 



69. The ubiquitin fusion pJarotein of Claim 68 wherein at 
least one epitope -containing segment is positioned 
between the C-terminal residue of the C-terminal 
ubiquitin subdomain and \ the N-terminal residue other 
than methionine, and the\ C- terminus of the C-terminal 
subdomain is modified to\inhibit cleavage by a 
ubiquitin-specif ic proteaee. 



70. The ubiquitin fusion protean of Claim 65 which is post- 
translationally modified b^ the addition of fatty acids 
to enhance immunogenicity . 
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71. I^e ubiquitin fusion protein of Claim 65 wherein the 
ep\Ltope-containing segment contains at least one B-cell 
epi\ope and one T-cell epitope. 

72. The uMquitin fusion protein of Claim 65 wherein the 
epitoper-containing segment contains at least two B-cell 
epitopes 

73. The ubiqur^in fusion protein of Claim 65 wherein the 
epitope-coAtaining segment contains at least two T-cell 
epitopes . 

74. The ubiquitinX fusion protein of Claim 65 wherein one or 
more self -epitopes contained within the epitope- 
containing segment is a structural mimic of a 
biomolecule . 



75. The ubiquitin fusion protein of Claim 65 wherein one. or 
more self -epitopes\ contained within the epitope- 
containing segment represent a self-epitope from the 
group of proteins selected from the group consisting of 
gonadotropin releasing hormone, tumor necrosis factor, 
immunoglobulins, chorionic gonadotrophin, inhibin, 
growth hormones and sperm proteins. 



76. The ubiquitin fusion pr6tein of Claim 75 wherein one or 
more self -epitopes contained within the epitope- 
containing segment represent a self-epitope from 
gonadotropin releasing hormone. 



77. The ubiquitin fusion protein of Claim 65 wherein the 
epitope-containing segment contains a single B-cell 
epitope or a plurality of identical or non-identical B- 
cell epitopes and a second epitope-containing segment 
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comprNlses a single T-cell epitope or a plurality of 
identical or non- identical T-cell epitopes. 

78. A DNA coi^struct encoding the fusion protein of Claim 1, 
24, 49, oir 64. 

79. A DNA construct encoding the fusion protein of Claim 
14, 15, 22, \l, or 42 

80. A cell containo^ng a DNA construct encoding the fusion 
protein of Claiikl, 24, 49, or 64. 




81. A cell containing ^ DNA construct encoding the fusion 
protein of Claim 14\ 15, 22, 41, or 42. 
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83. 




84. 



A method for stimulating an immune response in an 
ai?4-nial, the immune response being directed toward a 
self\antigen, the method comprising: 

plsoviding a ubiquitin fusion protein comprising 
ubiqHitin fused to one or more contiguous or non- 



a) 



contigu^s epitope-containing segments, the 
epitope -containing segments comprising two or more 
identical ^or^iK^n- identical self -epitopes; and 
b) administering tne fusion protein of step a) to an 
animal under condibdons appropriate for the 
stimulation of an imnhme response. 

The method of Claim 82 wherein\he ubiquitin fusion 
protein of step a) is conjugated do an immunogenic 
carrier protein prior to administration. 



The method of Claim 82 wherein fusion^ of the epitope- ^ 
containing segments to ubiquitin occurs at jSites^ p V.^ -t^l , 
selected f roirk the group consisting of the C-terminus, 
the N- terminus^, and an internal site of ubiquitin. 



-77- 



85. The metntod of Claim 84 wherein one epitope-containing 
segment ik fused to ubiquitin and the fusion site is 
the C-termi\ius of ubiquitin. 



86. The method of N^laim 85 wherein the epitope-containing 
segment fused tci the C-terminus of ubiquitin is 
cleavable by a ubiquitin-specif ic protease. 



/ 



87. The method of Claim N85 
modified such that the 



0^ 



wherein the ubiquitin moiety is 
epitope-containing segment fused 
to the C-terminus of ubiquitin is non-cleavable by a 
ubiquitin-specif ic probease. 



88, 



The method of Claim 84 



(peptide hormone. 



wherein the self -antigen is a 



89. The method of Claim 88 wherein the peptide hormone is a 
male-specific or female-specific peptide hormone. 



90 



The method of Cllaim 89 wherein the peptide hormone is 
gonadotropin releasing hormone. 



wh 



91.' The method of Claim 90 wherein the (physiological 
consequences of administ rat ion) to the animal are 
substantially similar to the consequenqejs of surgical 

I 



castration. 



] 92. The method of Claim 91 wherein the animal is a pig. 

93. The methockof Claim 90 wherein one epitope -contaitiing 
^ segment whi>ch comprises the amino acid sequence 
[qHWSYGLRPGQHWSYGLRPG (SEQ ID NO: 261] is fused to 
ubiquitin benween positions 35 and 36 of the ubiquitin 
amino acid sequence. 



The method csf Claim 87 wherein one epitope-containing 
segment whicnv comprises the amino acid sequence 
QHWSYGLRPGQHWS^GLRPGQHWSYGLRPGQHWSYGLRPG (SEQ ID NO: 
35) is fused viV its N-terminus to the C-terminal 
residue of ubiquYtin. 

The method of Claim 86 wherein one epitope-containing 
segment which comprises 

QHWSYGLRPGQHWSYGLRPGQHWSYGLRPGQHWSYGLRPGC (SEQ ID NO: 
34) is fused via its N-terminus to the C-terminal 
residue of ubiquitin. \ 

A method for stimulatingXan immune response in an 
animal, the immune response being directed toward a 
ubWiitin fusion protein, the method comprising: 

a) \ providing a ubiquitin fusion protein comprising 

Vibiquitin fused to a single epitope-containing 
Segment, the epitope-containing segment comprising 
two or more identical epitopes; 

b) administering the fusion protein of step a) to an 
animal under conditions appropriate for the 
stimulation of an immune response. 

A method for\ stimulating an immune response in an 
animal, the immune response being directed toward a 
ubiquitin fusion protein, the method comprising: 



a) \ providing a ubiquitin fusion protein comprising 
\ ubiquitin fused to two or more non- contiguous 
\ epitope-containing segments, each epitope- 
\containing segment comprising one or more 

Identical or non-identical epitopes; 

b) administering the fusion protein of step a) to an 
aimmal under conditions appropriate for the 
stimulation of an immune response. 

A method for stimulating an immune response in an 
animal, the immune response being directed toward a 
'quitin fusion protein, the method comprising: 

providing a ubiquitin fusion protein comprising 
ubiquiftin fused to a single epitope-containing 
segment! comprising two. or more identical or non- 
identical epitopes, the epitope-containing 
segments\ being fused to ubiquitin at fusion sites 
selected Vfrom the group consisting of the N- 
terminus and an internal fusion site; 
b) administering the fusion protein of step a) to an 
animal undeoc conditions appropriate for the 
stimulation! of an immune response, 

. A method for stimulating an immune response in an 
animal, the immune response being directed toward a 
ubiquitin fusion protein, the method comprising: 

a) providing a utiiquitin fusion protein comprising 
ubiquitin fuseii to a single epitope-containing 
segment comprising one or more identical or non- 
identical epitopes, the epitope-containing segment 
being fused to mbiquitin at N-terminus of 
ubiquitin; \ 

b) administering the fusion protein of step a) to an 
animal under conditions appropriate for the 
stimulation of an\ immune response. 



# 
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101. A method fo^ stimulating an immune response in an 

I animal, the Vmmune response being directed toward a 

self -antigen Athe method comprising: 

a) providingXa DNA construct encoding the fusion 
protein ofXciaim 1, 24, 49 or 64; 

b) introducingXthe DNA construct of step a) into the 
cells of theXanimal under conditions appropriate 
for expressioA, 

102. A method for the identification of antibodies in 
experimental or diagnostic samples, comprising: 

a) providing a ubiquM:in fusion protein selected from 
the group consistina of ubiquitin fusion proteins 
described in Claims \l, 24, 49 and 64; 

b) providing antibodiesXf rom an experimental or 
clinical source; \ 

c) forming an incubation mixture comprising the 
ubiquitin fusion protein of step a) and the 
antibodies of step b) ; and 

d) detecting binding of the antibodies of step b) to 
the ubiquitin fusion protean of step a) . 

103. A method for reducing levels of k predetermined 
endogenous protein in an animal relative to base-line 
levels, comprising: \ 

a) providing a ubiquitin fusion protein selected from 
the group consisting of ubiquiftin fusion proteins 
described in Claim 1, 24, 49 and 64, the ubiquitin 
fusion protein containing at least one self- 
epitope representing an epitope trom the 
predetermined endogenous protein, \ and 

b) administering the fusion protein ©f step a) to the 
animal under conditions appropriatie for the 
stimulation of an immune response. \ 
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104. The m^hod of Claim 103 wherein the predetermined 
endogenous protein is a peptide hormone. 

105. The methoa of Claim 104 wherein the predetermined 
endogenousNpeptide hormone is a male-specific or 
f emale-specrf ic peptide hormone. 

106. The method of claim 105 wherein the predetermined 
endogenous peptide hormone is gonadotropin releasing 
hormone . 

107. The method of Clai^i 103 wherein the predetermined 
endogenous protein is tumor necrosis factor, 

108. The method of Claim 103 wherein the predetermined 
endogenous protein is a growth hormone protein. 

109. The method of Claim 103 Wherein the fusion protein is 
conjugated to a non-ubiquitin carrier protein. 



110, A method for reducing leveUs of a predetermined 

endogenous protein in an ai^imal relative to base-line 
levels , comprising : 

a) providing a DNA const rub t encoding a ubiquitin 
fusion protein selected \from the group consisting 
of ubiquitin fusion proteins described in Claim 1, 
24, 4 9 and 64, the ubiquicin fusion protein 
containing at least one s4lf-epitope representing 
an epitope from the predet\ermined endogenous 
protein; and 

b) introducing the DNA constriict of step a) into the 
cells of an animal under conditions appropriate 
for expression and stimulat:\on of an immune 
response . 
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111. The method of Claim 110 wherein the predetermined 
endogenous protein is a peptide hormone. 

112. The metho^of Claim 111 wherein the predetermined 
endogenous peptide hormone is a male-specific or 
f emale-speciVic peptide hormone. 

113. The method of Elaim 112 wherein the predetermined 
endogenous peptide hormone is gonadotropin releasing 
hormone . 

114. The method of ClaiVi 110 wherein the predetermined 
endogenous proteim is tumor necrosis factor. 



115. The method of Claim ilO wherein the predetermined 
endogenous protein is\a growth hormone protein. 



116. The method of Claim HQ wherein the fusion protein is 
conjugated to a non-ubiquitin carrier protein. 



